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³+´�µN¶V·=¸#¹�´�º »#´�·=±+¹Z³+¹Z¼Z²
³+¸A¹V±+½Z¼-³�¼N¾j¿oÀ ¾V±�Áy½y¼NÂ�±6Ã
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× ¾�¶VØN¶j¹Z¼�Ù Ä ¹�¼#Ö�±�²
³+»-´l¹V±
¼#µy¿oØ�¹�¿oÀ�²6»�¼�ÙZ²
³+» Ä ±�³6´�·�·)¶�Ã
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Û ¶ZÀ[Å�³
¶_Å
·V± Ä ±+¹�³
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¼N³+¹Z±�²
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·j¼-Ø�¶Z²�·=±+¹�Ã
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³
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Ä ¼�¾�ál¹�¿ïÁ�´+Öl± × ¾V¶cÂ+¹�´�Ø�¶V³�±
·)¸+¹j¿oÀÌ²+½�´�Ø�½Z´+Àr¼Nµ#ð=± Ä ´
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â
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³�²�ºO³+¾�¶�Ã
½�¾�¶V³6¶ZØZ±�²6½y¼NÙé³�¼ZØ�½-¼�Ù�Ê × ¼-Á�¼ZµZ¹�¼\Á=¶�´�â
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½Z¼Z²
³
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Àj¼NÃ
Á�¼ Ä�Ä ±�Ö�Á�ÕJál´�Â6´ Ä ¶ýõ�þjö�Ê�¶Z·)¶�Ê�²+½Z¼�¾Z±
±VÊ�¾Z±�Ö�¶ Ä ´ Ä ¶
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Ä ¼Z²�³
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Û ´�±
³�²�º »#¹�¶ Ä ´+¹�¶V±C¹=´ ³�¼�Ê�ØZ³�¼�·j¶=¹�¶yº�ál´�Â
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³�¼N»�²6½�¶jÙ × ±+¾Z±�À=¼#Á0²�Á�±+Ã
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ÕVâFÕ�Ã
µN¼�Â
¼Z¹=¹y¼yÙ × ¾�¶j¾Z¼ZÁy¿Qõ�ñ��)ö�Ü
ô ·j±
ÁVÕN±�³H¼#³ Ä ±�³6¶Z³+¸VÊCØ-³�¼S¹Z±I»+²�± × ±+¾Z±�Øy¶V²�·�±6¹j¹�¿o±

Ä ¼ZÁZ±�·�¶ × ¾V¼Nü ·�¶I½Z¼#·�¶yØN±�²�³6»�±6¹�¹V¼-±n³�±�²
³+¶�¾V¼N»-´+¹j¶Z±m¹�´
¾�±+´�·=¸-¹V¿�À\²6¶Z²�³�± Ä ´�ÀEÜ
	ß³�±
À�Ö�± ²�·jÕNØ�´�º�ÀEÊÌ½#¼Zâ�Á=´
³6´+½Z¼Z±X³
±�²�³
¶=¾y¼y»#´+¹�¶V± × ¾Z¼N»�¼ZÁ=¶Z·j¼-²+¸jÊ�±
â�¼H¾Z±�Â
ÕZ·)¸�³6´�³+¿
¹�±�·=¸+Â�º × ¾�¶�Â�¹=´�³+¸H¼ZÁ�¹V¼-Â+¹=´�Ø�¹�¿ Ä ²6»#¶ZÁ�±�³
±�·=¸+²�³+»+¼ Ä »
× ¼#·�¸�Â�ÕC¼ × ¾�±�ÁZ±
·j±+¹�¹�¼ZÙ Ä ¼#Á�±�·=¶EÊ × ¼Z²+½Z¼-·)¸+½ZÕ × ¾�¶CÅ�³�¼ Ä
·�¶ZµZ¼H¾�´�²�² Ä ´�³+¾�¶j»-´�·=¶V²6¸r¹Z±n»+²�± ´�² × ±+½Z³
¿ × ¼�»+±�ÁZ±6¹j¶#º
á�´�Â�¼�»+¼ZÙAÁ�¶j´�â
¾�´ ÄEÄ ¿LÆ
»bØN´+²�³
¹V¼-²�³6¶ÑÊ=»+¼#Â Ä ¼-Ö�¹Z¼Z±�»+·)¶�Ã
ºV¹j¶Z±A¹j´A¹Z±�± Ä ´�â�¹=¶Z³+¹V¼-â�¼ × ¼Z·ZºÌõ�ñ��)ö�Ô#Ê�·)¶ZµZ¼3»-¿oµN¾j´+¹�Ã
¹=¿o± × ´+¾�´ Ä ±�³6¾V¿ Ä ¼ZÁZ±
·)¶I¹V±c¼-³+»+±�Ø�´�·�¶LÕZ²�³6´+¹V¼N»�·=±+¹�Ã
¹=¿ Ä á�´+½y³
´ Ä Æ
½�´+½?Ê ¹�´ × ¾�¶ Ä ±+¾�Ê × ¾j¶�¹yº�³�¼Z±�»mõ�ñ��{Ê�ñtòjö
Ä ¼ZÁZ±�·�¸+¹V¼-±ýÂ6¹V´�ØN±+¹j¶Z±M²+½�´�Ø�½�´ »#´+·�±+¹V³
¹�¼#²
³+¶ ∆ν −� ñ» Ä ±
²�³�¼nÅ6½Z² × ±+î=¶ Ä ±+¹Z³+´�·�¸+¹V¼c¹j´+ÙZÁ�±+¹=¹Z¼Zâ�¼
�{ÊèñAÁV·ZºÌ²�¼NÃ
±
Á=¶j¹Z±+¹=¶Nº��������������#Ô#Ü=Þ$¾Z¼ Ä ±l³�¼Zâ�¼�Êy¹j´+¶ZµZ¼-·j±
±v¼Nµ#²
³�¼+º=Ã
³
±�·�¸+¹j¿o± ´ × ¾Z¼ZµN´+åj¶=¶ Ä ¼ZÁZ±
·j±6Ù�»�¾�´�µZ¼-³+´�À õ�ñ ��Ê�ñtòjö
× ¾Z¼�»�±
ÁZ±+¹=¿I¹�´C¾V´�Â6¹�¿ÚÀ0¼Nµ#ð=±+½Z³+´�À�ÊjÁ�·ZºÎ½y¼N³�¼y¾V¿oÀ�»+¼ZÂ
Ã
Ä ¼ZÖ�¹j¿ îj´�Â
·=¶VØN¹j¿o± Ä ±
À)´+¹j¶ZÂ Ä ¿ × ±+¾Z±�À=¼#Á=´VÜ��E´+½�¶ Ä
¼NµZ¾=´�Â�¼ Ä Ê�Á�·ZºS»#¿oº�²+¹Z±6¹j¶#ºJÁ=»#¶ZÖ�Õ Û ¶VÀJ²+¶�·Q»-´�·�±6¹V³
Ã
¹=¿oÀnál´�Â
¼Z»-¿oÀ × ±+¾Z±�À�¼ZÁ�¼N»ÎêÚ¾y¼NÁj´C¹�±�¼-µZÀ�¼ZÁ�¶ Ä ¼0¹=´+¾#º=Ã
Á�Õ0² × ¼�¶Z²+½Z¼ Ä ¹y¼y»#¿oÀ3²+¶�²�³�± Ä ²�»-´�·j±6¹Z³+¹j¿ Ä ¶ × ±6¾y±
Àj¼NÃ
Á=´ Ä ¶ µZ¼#·=±�± Á�±
³+´�·=¸#¹Z¼Z± ¶VÂ�ÕNØZ±+¹�¶V±�¼Z²�¼-µZ±+¹�¹�¼#²
³�±+Ù
²6´ Ä ¶VÀcá�´�Â�¼N»#¿oÀnÁ=¶j´�ât¾j´ ÄEÄ ¶X½Z¼Z·=¶�Ø#±
²�³+»+±+¹=¹Z¼Z±C²�¼ × ¼NÃ
²
³+´+»+·j±6¹V¶�±`¾V´�Â
·=¶VØ�¹�¿oÀQ³
±�¼�¾Z±�³6¶ZØZ±�²6½V¶ZÀ Ä ¼#Á�±�·=±+ÙQ¹�´
±
Á=¶j¹Z¼ Ä ¼#µZð=±+½Z³�±VÜ
ô ¾#±�ÁN¶l³�´
½#¶-Àb¼+µ-ðZ±
½#³�¼-»�¼+²�¼+µ+¼ × ¾Z¶Z»�·Z±
½Z´�³�±�·�¸�¹�¿ Ä »�¿'Ã

âF·#ºZÁN¶#³^¶Z¹#³�±
¾ Ä ±�³�´�·�·�¶-Ø#±�²
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»�±
¹�¹y¼-±�¶#Â
»�±�²�³
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³+¾Z¼�» »�Â6´+¶ Ä ¼ZÁ�±+ÙZ²�³6»#¶#º Å�·�±+½Z³+¾Z¼�¹Z¼�» × ¾j¶
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² × ·=´-»�·�±+¹=¶�¶Gõ�ñ��=ö�Ü�jn¼�¹Z¼�½Z¾=¶y²
³+´�·=·j¶�Ø#±
²+½�¶V±�¼ZµN¾V´+Â
åj¿
³6»�±6¾ZÁj¿oÀ ¾j´�²
³+»+¼Z¾Z¼�»A»Xõ�ñ��=öoµ�¿o·)¶3»-¿v¾�´ Û ±+¹=¿ × ¼0³�¼�Ù
Ö�±A³�±
Àj¹�¼#·=¼#â
¶�¶ × ¼NÁnáv·�ãÚ²
¼ Ä ê�*jÈoÐEÊ?ØZ³�¼�¶X²�¼N±�Á�¶=¹y±6Ã
¹=¶Z±�Ò$Ó�ê+*{È�Ð , Ê)ØN³�¼�¼#µZ±
² × ±�Øy¶j»-´�·V¼Î»#¿o²
¼�½#Õ=ã ²
³�± × ±6¹j¸
²
¼�»+±+¾�ül±+¹V²
³+»-´q¼ZµN¾�´�Â
å�¼�»LÂ+´`¶V²+½-·)ã�ØZ±+¹=¶y± Ä À�´�¼#³6¶VØNÃ
¹�¼#²
³+¶A¾�´�² × ¾Z±
ÁV±
·j±6¹V¶ZºA´�³
¼ Ä ¼y» × ¼�ÕVÂ�·�´ Än× ¼-Á=¾Z±+ül±�³6½V¶
ê4* � /21 Ü=í$¼�Å�³
¼ZÙ × ¾j¶ZØ�¶�¹V± × ¾�¶A´ ×�× ¾Z¼�½#²6¶ Ä ´+å=¶V¶CÂ+´+»-¶�Ã²6¶ Ä ¼-²�³
±+Ù χ(

#
)
² × ·)´+»+¼�» Ä ¼#Ö�¹Z¼Q¼Zâ�¾=´+¹�¶VØ�¶Z³+¸�²�ºù¶y²6Ã

× ¼#·�¸�Â�¼�»-´+¹�¶V± Ä áv¼y¾ Ä ÕZ·�ÆZñ+Ô#Ê�Æ��)Ô#Ü �9±�Â
ÕZ·)¸�³6´�³+¿à´ × Ã
× ¾Z¼�½#²+¶ Ä ´+åj¶�¶ × ¾V±�ÁN²�³+´+»+·j±6¹�¿q¹�´�¾�¶V²�Ü �)Ê × ¼Z·�ÕZØZ±6¹j¹�¿o±
Â6¹j´�ØZ±6¹�¶yº × ¼-ÁVâF¼�¹Z¼ZØ�¹�¿oÀ × ´+¾�´ Ä ±�³6¾Z¼�»nû\¹�´C¾�¶V²�Ü)ò)Ü

��² × ¼Z·=¸+Â�¼N»#´+¹=¹V´�º Ä ¼NÁV±
·=¸éÁZ¼Z²
³+´�³�¼-Ø�¹Z¼ßÀ�¼�¾Z¼�ül¼
¼ × ¶�²+¿�»-´�±�³HÅ+»+¼Z·=ãlå�¶jã\³
± Ä�× ±6¾j´�³�Õy¾V¹=¿oÀQÂ+´+»-¶V²6¶ Ä ¼#²6Ã
³
±+Ù]»+¼#² × ¾�¶j¶ Ä Ø�¶�»+¼Z²�³
¶]»ý² × ·=´+»#´+À × ¾�¶[¾=´�Â�Õ Ä ¹y¼ Ä
× ¼Z»+±�Á�±6¹j¶�¶ × ´#¾�´ Ä ±
³+¾Z¼N» Æ × ¼Ý½�¾V´+Ù=¹Z±+Ù Ä ±6¾Z±lÁ�¼�Â+¹�´+Ø#±6Ã
¹=¶�Ù = ∼ �)Ê��

)
Ü��E´+½�ÊC·�¶�¹V±+Ù�¹=¿�Ùý¾Z¼#²
³L³
± Ä�× ±+¾=´�³�Õ�¾�¿

á�´�Â�¼�»+¼#â�¼ × ±6¾y±
À�¼ZÁ=´Q>n#__ $ C > = =
þ9�-� ��Æ
¾�¶V²VÜ@ò�Ê��{ÔA²

Õ=»+±�·=¶VØ-±+¹=¶Z± Ä ½y¼N¹jåZ±6¹V³+¾�´+å=¶V¶m²
±+¾Z±�µN¾j´0Õ�ÁZ¼�»+·�±�³+»+¼�¾�¶�Ã
³
±�·�¸+¹V¼c²�¼-â�·=´+²�ÕZ±
³�²�ºm²�Áj´+¹=¹�¿ Ä ¶ÑÊ »-¿o³�±+½�´+ã Û ¶ Ä ¶H¶VÂ
¶�Â Ä ±+¾�±+¹�¶jÙ]Õ × ¾ZÕZâ
¶ZÀ\²6»�¼�ÙZ²
³+»�Æ�> # $ C > = =

þ{ñ�� �
õ�þ-òjö�Ô#Ü ($¼�»�¼-·)¸+¹�¼ý²
·j´�µy¿�Ù_¹=´�Ø�´�·=¸#¹�¿$Ù_¾Z¼-²�³S»�±
·)¶�Ã
Øy¶j¹�¿

σ = (
ñ

+
þNò = )

Æ
¾�¶Z²VÜyò{Ê��)Ô × ¾�±�ÁZ²
³+´+»+·Vº�±
³�²�ºÝ±�²
³�±6Ã
²
³+»+±+¹=¹V¿ Ä Ê × ¼#²6½Z¼Z·=¸#½#ÕSµ#±
² × ¼N¾#º�Á�¼�½J¶ Ä ±
±�³ Ä ±
²�³
¼J»
ê4* � /21 × ¼#Á=¾Z±+ü�±�³
½Z±]¾�´�²�² Ä ´�³+¾�¶j»-´�± Ä ¼#â�¼\² × ·)´+»-´�¶
³
¼Z·=¸#½-¼0½Z¼Z²6»�±6¹V¹�¼�Â
´+³
¾j´�â�¶=»#´�±
³ ÿ Ãd²
¼Z²�³�¼#ºV¹V¶Zº�Ò�ÓEÜ
í�´+¾j´ Ä ´�â�¹=¶Z³+¹j´�º ³�± ÄE× ±+¾�´�³�Õ�¾=´�Þ$ã$¾�¶ Θ

³6´+½ZÖl±
Ä ´�·j¼3¶�Â Ä ±+¹yºy±�³�²�º »�Õ�½�´�Â+´+¹�¹V¼ Ä ¶j¹Z³�±6¾�»#´�·=±A½#¼�¹�åV±6¹V³
Ã
¾=´+åj¶�ÙrÆ�¾=¶Z²VÜ?ò{Ê��ZÔ#ÜL;�Áj¹�´+½Z¼3Å�³�¼Z³A»-´�Ö�¹j¿�Ù × ´+¾�´ Ä ±
³+¾�Ê
À�´+¾�´#½#³
±+¾�¶VÂ
Õ�ã Û ¶�Ù3»�Â6´+¶ Ä ¼ZÁZ±+Ù�²�³6»#¶Z±lÿ�ÃaÕ�¾V¼N»-¹yº�²�Â�¼�¹�Ã
¹=¿ Ä ¶GÅ
·j±+½-³+¾Z¼�¹�´ Ä ¶ÑÊ�²6¶y·�¸+¹V¼IÂ6´+»#¶Z²+¶�³m¼Z³m³
¼#Øy¹V¼-²�³+¶
»+¼Z²
²�³+´+¹Z¼�»+·�±+¹=¶Nº Â+´+»-¶y²6¶ Ä ¼-²�³
±+Ù χ(

#
)
¶ZÂH¼ × Õ�µ#·�¶V½Z¼NÃ

»-´-¹V¹=¿oÀHÁj´+¹=¹�¿oÀI¶m¼#³ »#¿oµN¼Z¾�´n¶j¹Z³
±+¾�»#´+·=´X³�± ÄE× ±+¾�´+Ã
³
Õ�¾CÁV·�ºA¶�À0´ ×=× ¾�¼Z½Z²6¶ Ä ´+åj¶j¶�Ü=íl¼-Å�³
¼ Ä Õ × ¾�¶V»+±�Á�±6¹j¹�¿o±
¹=´�¾�¶�²VÜ?òjÊ � ¶n»�³
´+µ#·�Ü9þ0Â+¹�´�ØZ±6¹j¶#º

Θ
¹�¼#²�º�³VÊ9²6½Z¼Z¾Z±�±�Ê

½�´�ØZ±
²�³6»�±6¹V¹=¿�ÙäÀ�´+¾�´+½y³
±+¾�Ê'¶XÂ6´�²�·jÕNÖ�¶�»-´�±�³�»#¹=¶ Ä ´+¹j¶#º
³
¼Z·=¸#½-¼A´+¹y¼ Ä ´�·=¸#¹�¿$Ù�¾Z¼Z²
³l´�µZ²
¼#·�ãÚ³6¹V¼NÙ�»+±�·�¶ZØ�¶�¹j¿ Θ

Ê
½�´+½n¶

σ
Ê�¹�´�Ø�¶=¹�´�ºn²�¹V±+½Z¼-³�¼N¾V¼-â�¼X½�¾�¶V³
¶�ØZ±�²6½#¼Zâ�¼�Â+¹�´+Ã

ØN±+¹j¶#º =�� =
�jÊ£þNò��n�{Ê �9Ü
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¯
ñZÜ%;�³ Ä ±
³+¶ Äë× ¾Z±�Ö�ÁZ±Î»�²
±�â�¼{ÊÑØZ³�¼ »X¶Z² × ¼#·�¸�Â�ÕZ± Ä ¼�Ù

Ä ¼-Á�±�·)¶ × ¾�¶j¹#º�³6´ × ¾V¼-²�³
±+Ù�ü�´�º`²�³6¾ZÕj½-³�Õ�¾=´rávÕy¹j½Zå=¶j¶
¾�´�² × ¾y±
Á�±�·j±6¹�¶yº]³�± ÄÑ× ±+¾�´�³
Õ�¾�¿÷á$´�Â�¼�»+¼-â�¼ × ±6¾Z±�Àj¼-Á=´# $ » × ¾V¼-²�³6¾�´+¹V²�³6»�±6¹�¹V¼NÃ�¹V±
¼#Á=¹Z¼�¾Z¼ZÁ�¹�¼ Ä ¼ZµZ¾=´�Â+åZ±VÜ
í�¾�¶Zâ�¼#Á=¹�¼#²
³+¸L¶ Ä ±6¹�¹V¼I³
´#½-¼�ÙQá�Õj¹�½�åj¶�¶GÂ
´-¾�´+¹V±�± ¹y±
¼ZØ-±+»-¶VÁ=¹�´VÊ9³�± Ä ¹V± Ä ±+¹�±�± × ¾Z±�Á�·j¼-Ö�±+¹�¹j´�º Ä ¼ZÁ�±�·=¸ × ¼ZÃ
Â+»+¼-·Vº�±
³éÁ�¼-²�³+´�³
¼ZØN¹V¼�À�¼�¾Z¼Nüb¼�´ ×V× ¾Z¼Z½Z²+¶ Ä ¶=¾Z¼�»#´�³6¸
³+¾�´+¹�²+áv¼N¾ Ä ´+åj¶=ã Ä ´�â
¹V¶�³
¹V¼NÙï»+¼-² × ¾�¶=¶ Ä Ø�¶�»�¼Z²
³
¶ ²
¼ZÃ
±�Á=¶�¹V±6¹�¶yºXÒ�Ó)ê�*jÈoÐ , × ¼#Ác»+·)¶#º=¹=¶y± Ä ¾=´�Â�·=¶VØN¹j¿oÀÌ»�¼-Â+Ã
Á�±+ÙZ²�³6»#¶=ÙH»X²�¼ZØ-±�³6´+¹j¶�¶m²n¶ Ä ±+ã Û ¶ Ä ²�º`¶Z·)¶m»-¿�Â�»-´-¹VÃ
¹j¿ Ä Å
³+¶ Ä ¶n»+¼#Â
ÁV±6ÙZ²�³+»-¶#º Ä ¶Xµ-±�² × ¼N¾yº�Á�½Z¼ Ä ÜL"'³�¼0Á=´�±�³
¼Z²6¹y¼y»#´+¹�¶V±�²�Ø�¶Z³6´�³+¸jÊ�ØZ³�¼H¹�´-ÙyÁ�±6¹V¹�¼#± × ¾�¶q³
´-½#¼�ÙH´ × Ã
× ¾Z¼N½Z²+¶ Ä ´-åV¶=¶ × ¼N»�±
ÁV±6¹j¶Z±Iá�¶yÂ6¶ZØZ±�²6½V¶ZÀ × ´+¾=´ Ä ±�³
¾�¼Z»
´�Á�±+½�»-´�³+¹Z¼n²+»+¼ZÙ�²�³
»-´ Ä ²�¼N»�±6¾jül±+¹�¹V¼NÙn²+¶V²
³�± Ä ¿�Üoí�¾=¶VÃ
Ä ±
Ø�´�³�±
·j¸-¹Z¼�Ê?ØZ³�¼�ÁZ·Vºä¾yº�Á�´0²
¼#²
³+´+»+¼�»3¹V±�âF¼ Ä ¼Nâ�±+¹=¹V¿�À
¶j¹�»-´+¾j¹�¿oÀm² × ·�´+»�¼N»äç�É)û����oÅ+½Z² × ±6¾V¶ Ä ±+¹Z³6´�·)¸+¹V¼ »�¼-²+Ã
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²
³+´+¹�¼Z»+·j±6¹V¹=´�º�áÚÕ=¹�½�åj¶#º × ¾Z¼Z²�³6¾V´+¹�²�³
»+±+¹j¹Z¼ZâF¼C¾�´�² × ¾y±6Ã
Á�±
·j±+¹�¶ZºX³
± Ä�× ±6¾V´+³�Õ=¾V¿MÞ$ãv¾�¶X¼�½�´�Â6¿�»#´�±
³�²�º�µZ·=¶�Â+½#¼�Ù
½nâ
´�ÕZ²�²
¼�»+²+½#¼�ÙHõ�þ-	=ö�Ü�íl¼NÃ�»-¶VÁy¶ Ä ¼ Ä Õ�Ê'¾�´�² × ¾Z±�Á�±�·�±6¹j¶Z±
Æ���ÔäÁ�±6ÙV²�³
»-¶V³
±�·=¸#¹Z¼ Ä ¼NÖl±�³m²
·jÕZÖ�¶Z³+¸HÀ�¼�¾Z¼�ü�¶ Ä ¹�´+Ã
Øy´�·)¸+¹j¿ Ä`× ¾V¶ZµZ·=¶�Öl±+¹=¶y± Ä ÁV·�º�ÕZØZ±�³6´�¹�±+¶ZÁ�±+´�·�¸+¹V¼-²�³+¶
¾=´�Â+¹Z¼Z¼-µ�¾�´�Â+¹�¿�À ²6¶Z²�³�± Ä Ü
þ�Ü ��±
Â�ÕV·=¸+³
´�³
¿[ÕZ² × ±+ü�¹V¼NÙ Ä ¼#Á�±
·)¸+¹V¼NÙ × ¼NÁVâF¼�¹�½V¶

³
± Ä�× ±6¾j´�³�Õy¾V¹=¿oÀ Â6´+»#¶�²+¶ Ä ¼-²�³
±+Ù »�¼Z² × ¾j¶�¶ Ä Ø�¶j»+¼-²�³+¶
²
¼Z¼-³+»+±�³�²
³+»+Õ�ã�³ × ¾Z±�Á × ¼Z·�¼ZÖl±+¹=¶�ã ¼A³�¼ Ä Ê=ØZ³�¼Câ�·=´-»#¹�´�º
¼N³+»+±�³�²�³6»�±6¹j¹Z¼Z²�³
¸�Â6´b²�â�·=´+Ö�¶j»-´+¹�¶V±�¼#²
¼Zµ-±+¹j¹Z¼Z²
³�±6Ù0ál¶�Ã
Â6¶VØ-±�²6½V¶�ÀX²6»�¼�ÙZ²
³+»0¹�±�Õ × ¼Z¾#º�Á�¼ZØ-±+¹=¹V¿�ÀX¼NµZ¾=´�Â+åZ¼�» × îV¶
á�´�Â�¼�»+¼ Äë× ±6¾y±
À�¼ZÁ�±�·�±�Ö�¶Z³�¹j´�Á=¶V² × ±+¾Z²+¶=¶n»�±
·)¶ZØ�¶j¹�¿#%$mÜ �?´#½#¼N± × ¾y±
Á × ¼-·j¼-Öb±6¹�¶V± × ¼-ÁV³6»�±6¾ZÖbÁy´�±
³�²�ºS´+¹V¼NÃ
Ä ´�·)¸+¹j¿ Ä ¾V¼-²�³
¼ ÄcÄ ´�â
¹�¶V³
¼#¼Zµ-ðj± Ä ¹Z¼Zâ�¼AÅ+álá$±+½#³6´C»C¹y±6Ã
²
¼�»+±+¾�ül±+¹j¹�¿�ÀQ¼ZµN¾�´�Â
åj´�À »L¼N½�¾y±
²�³6¹y¼N²�³�ºyÀQ³�± ÄE× ±+¾�´+Ã
³
Õ�¾j¿ × ±6¾V±
ÀV¼NÁ�´�õ�þ ��ö6Ê × ¼Z²+½-¼Z·=¸#½ZÕ�¶ Ä ±6¹j¹Z¼�»JÅ�³�¼ Ä
²
·jÕZØy´�±l»�Å+á$áv±+½Z³�»�¼N»�·=±+½�´�±�³
²�ºÝ²+¶Z·)¸+¹=´�ºCÂ+´+»-¶Z²+¶ Ä ¼#²
³+¸
¼N³vÁ=´+»+·j±+¹�¶Zº�# $2 ¶

χ(
# 62

)
Å
·j± Ä ±+¹Z³�¼N»b¼Zµ-ðj± Ä ´l¼ZµN¾V´+Â
åj´

²U#!$2
−& #ÚÜEí ¾Nº Ä ¿ ÄmÄ ¶=½Z¾V¼-²+½Z¼ × ¶ZØZ±�²6½�¶ Ä ²+»-¶VÁ�±�³�±�·�¸+Ã

²
³+»+¼ Ä Á=¶Z² × ±6¾Z²+¶j¶ # $ ºV»�·�º�±�³
²�ºc¼ZÁ=¹Z¼�»-¾y± Ä ±+¹�¹�¼#±�¹�´+Ã
µN·jã$ÁV±6¹�¶V±I²+¶Zâ
¹�´�·)´���j �^¼Z³Gêhìß¶_æCç9Ã�á�´�ÂQõ�þ��=ö�ÊK
¼Z²�Õ Û ±
²�³6»�Õ�ã Û ¶�Àm»0³
± Ä�× ±+¾=´�³�Õ�¾�¹�¼ Ä ¶j¹Z³�±6¾V»-´+·V± ∼ σ»+¼�½�¾ZÕZâ #M$HÜ	E±
·)¶ZØ�¶j¹�´�³�± Ä�× ±6¾V´�³
Õ�¾�¿ïÞ$ã$¾j¶ Θ

³+´+½ZÖ�±CÂ
´#»-¶Z²+¶V³
¼N³0²�¼Z²
³
´#»-´3¶r²�³
± × ±6¹�¶r²�¼�»+±+¾�ül±+¹�²�³
»-´ ¼ZµN¾�´�Â
åV¼y»�Ê�¼NÁ�Ã
¹=´+½Z¼ ¾y¼N·j¸M±�± »+¼#Â Ä ¼#Ö�¹Z¼�Ù_Áy¶V² × ±6¾V²+¶�¶[»_Æ-ñ-Ô#Ê × ¼
× îZ¼�»�±
ÁZ±+¹=¹�¿ Ä ¼Zå�±+¹=½Z´ Ä Ê)Â
¹=´�Ø�¶Z³�±�·�¸+¹V¼CÕ�²�³�Õ × ´�±�³�»+·)¶�Ã
ºV¹j¶�ã # $mÜ�ív¼NÅ�³�¼ Ä Õ`ÁZ·VºëÕ × ¾V¼ Û ±6¹j¶#ºJ´+¹=´�·)¶ZÂ+´Ì¹y±6Ã
¼NÁj¹Z¼�¾Z¼-Á=¹V¼-²�³+¸

Θ
»0Á�´#¹�¹�¼ZÙn¾�´+µ#¼Z³�±�¹Z±�ÕZØy¶y³6¿�»#´+±�³�²�ºEÊ

ØN³�¼�¹y±�»+·)¶#º�±
³�¹=´ × ¼#²
·j±�Á�Õ�ã Û ¶Z±�»-¿v»+¼#Á=¿ × ¼-·jÕ�½Z¼-·)¶�Ã
ØN±�²�³6»�±6¹�¹V¼-â�¼AÀ=´#¾�´+½Z³�±6¾�´VÜ

�{Ü-�9¼Z²
³0²�³
± × ±+¹=¶rµZ±�² × ¼�¾#º�Á=½Z´X»X²
³�±�À=¶�¼ Ä ±
³+¾�¶VØ-±�²6Ã
½Z¼ Ä ²
¼Z±�Á=¶�¹V±6¹�¶j¶�Ê ½V´+½^¶_¼Z³+½-·j¼N¹V±+¹�¶�±ï¼-³M²�³
±�À=¶V¼NÃ
Ä ±�³+¾�¶=¶?Ê × ¾V¶=»�¼-Á=¶Z³L½��Z¾j´�² Û ± × ·�±6¹j¶�ã�� # $ ¹�´LÁ�»+±
³
± Ä�× ±6îj´�³�ÕyîV¿bÜ ��À3¼ZÁ=¶�¹j´+½Z¼N»#´�º�Â
´-»#¶Z²+¶ Ä ¼N²�³+¸�¼N³bÁ=´+»-Ã
·=±+¹�¶yºÌ»-¿�â�·Vº�Áy¶V³3´+¾Zâ�Õ Ä ±6¹y³
¼ Ä » × ¼Z·=¸+Â�Õc½Z¼N¹jåV±6¹Z³+¾�´+Ã
å=¶V¼N¹j¹Z¼Zâ�¼J¾�´�²
²�·j¼-±+¹=¶#ºJ¼ZµZ¾�´+Â
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